Introduction
Determining the optimal contour of open pit mine is a necessary step in open pit mine exploitation. The main characteristic of this design phase is complexity and large number of possible solutions that meet technical -technological conditions, but with differences, according to economic effect. Therefore, it is necessary to undergo various solutions to techno -economic analysis of individual variants and adopt a solution that will be optimal for the given conditions [1, 6, 9] . This task can be solved by different methods, using classical techno -economic analysis or using modern techniques of mathematical programming. TechnoEconomic Analysis is performed using qualitative and quantitative predictions of all factors and conditions that can provide desired result. Qualitative assessment includes the following indicators: mininggeological and hydro -geological conditions [1] , organizational and economic factors [3, 7, 8] . Quantitative assessments include: funds use for a certain period of time, dynamics of investments, costs tones of products, effects, use of legislative materials and so on.
Methods of linear and dynamic programming are applied for solving problems with a large number of variants and possible solutions. To solve this task, there are several computer programs for data processing and model setup. Application of mathematical models can be established if there is a certain analogies and similarities between the mathematical formula and the actual work processes to be modeled.
Description of MINEX 5.2.3 program
The development of computer technology, and due to information revolution in the mid eighties of the twentieth century, appeared the first software packages specialized in areas of geology and mining. Today, these Also, with this program, it is possible to make full mining -geological graphic documentation.
Geo -model of deposit
Geo -model of oil shale deposit is made based on earlier data [1] and samples from the site, tested in the Mining and Metallurgy Institute Bor [6] . On location of Aleksinac oil shale deposits are defined two basic layers, S1 and S2 (roof and floor oil shale layers, between which are layers of coal and overburden), but the S1 layer is divided into two parts, S1a and S1b, because, inside layer S1 are overburden inter-layers of significant thickness. The amount of overburden above the layers, the amount of oil shale in layers and quality parameters are shown in Table 1 . 3D model of oil shale layers in Minex 5.2.3 program is shown in Figure 1 . Selling price of oil has been adopted by current market conditions to 85 $ for barrel. Reduced to medium oil content in oil shale for the whole deposit, a value of 1% of oil is $ 2,57.
Costs of tailings and oil shale excavation for optimization [1, 6, 9, 12] were adopted based on experience from open pit mines with similar conditions and they are $ 5.00 / m3 of excavated overburden and 2,50 $ / t of excavated oil shale. Costs increasing, with increasing depth of the open pit, was adopted, based on experience with open pit mines with similar conditions, and it is 0,01 $ / m
Costs of oil shale processing [9, 12] include preparation of oil shale (shredding and separation from sterile and carbon components) and pyrolysis process. These costs, according to previous researches, are $ 12,00 / t.
Discount factor is varied in the range of 0,5 to 1,5 of the selling price of oil, with step of 0,1.
Oil shale bulk density is previously defined [1, 6] Minimum distance between floors, during progress of mining activities, is determined depending on the equipment used in the exploitation. Adopted distance is 20 m.
Utilization on the open pit mine [9, 10, 12] was adopted based on experience with open pit mines with similar conditions, and it is 90%.
Utilization of the fragmentation and separation [9, 10, 11, 12 ] of sterile and carbon components is estimated at 75%. Utilization of the pyrolysis is estimated at 85% on oil yield.
These data were put into the Pit Optimizer, which is shown in Figure 2 .
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Figure 2. Input parameters for Pit Optimizer in Minex 5.2.3 program
Results of optimization
Eleven cases of optimal contour of open pit mine were analyzed by optimization, with varying of oil selling price discount factor ± 50% of market value, in steps of 10%. Optimization results are shown in Tables 2 to 12. Values of the open pit mines obtained by optimization are given in Table 13 . 
Conclusion
Based on existing and new technical parameters, authors of mentioned technical solutions were determined optimal contour of newly-projected open pit mine that achieves the maximum possible profit and the estimated economic parameters.
Based on a result analysis of election the optimum contour of open pit mine for exploitation of oil shale from Aleksinac deposit, conclusion is that the optimum border for excavation is open pit mine No. 3, which gives maximum profit in relation to other projected contours. Quantities of waste and oil shale with its quality are shown in Table 4 .
Optimal An important factor in using Minex 5.2.3 is ability of changing and comparing several versions of input parameters of optimization. It is also important that less time is needed to determine the optimal contours, comparing with conventional projecting.
Projecting is much more improved by using this program, in terms of time and quality, due to the possibility of rapid analysis in order to select the best solution. The application of this and similar programs has become a necessity and standard in projecting of open pit mines. This and other specialized computer programs for the mining industry provides great opportunities in design of open pit mines because, with them, it is possible to solve a series of complex problems in this area quickly and with high-quality.
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